ABSTRACT
INTRODUCTION

30
Following slaughter, fish are likely to be exposed to inconsistent temperatures during 31 transportation and subsequent storage. This temperature abuse may accelerate quality and shelf 32 life changes in fillets. Therefore, it is important that adequate chill/storage procedures are in 33 place to ensure that perishable foods not only achieve their required shelf lives but are safe for 34 consumption by the end user (Jol et al. 2006) . Exposure to higher temperatures and/or 35 fluctuations of storage temperature produces cumulative adverse effects on the quality of stored 36 foods, which is the primary cause of damage to food marketed through retail channels (Blond 37 and Le Meste 2004).
38
Temperature control of stored fish is essential, not only to maintain quality but also to minimize 39 changes in microbiological and physiochemical properties. The optimum range for successfully 40 handling and displaying refrigerated foods is -1 to 2°C, certainly never higher than 5°C
41
(Almonacid-Merino and Torres 1993). However, many of the retail display cases cycle up to 7 to 42 10°C (Young 1987) . Domestic refrigerator temperatures are often higher than the recommended 43 temperature of 5°C (Notermans et al. 1997; Nauta et al. 2003) . The usual method to preserve the 44 quality of fresh fish is storage in ice fish in ice. However, during iced storage of raw fish the 45 quality of the fish muscle will deteriorate (Hultmann and Rustad 2007) . Poor postharvest 46 handling practices may enhance the rate of deterioration (Ashie et al. 1996) . Freezing and frozen 47 storage of fish can also lead to structural and physiochemical changes that alter the properties of 48 the fish muscle causing quality deterioration to different degrees (Burgaard and Jørgensen 2010) .
49
In addition, the longer the storage period the softer the texture of the fish will be (Jiang et al. 50 2008). The impact of time-temperature abuse differs between species of fish. There is currently 51 no information available on the quality and shelf life changes in barramundi (Lates calcarifer) 52 fillets caused by exposure to different temperatures prior to freezing (pre-blast freezing 53 temperatures).
54
The expansion of barramundi markets is presently limited because of quality loss during the 55 freezing process (Zakhariya et al. 2014) . Barramundi has a reputation as a high quality 
64
MATERIALS AND METHODS
65
Sample Preparation
66
Aquacultured barramundi reared in marine water and harvested from Marine Farms Pty Ltd,
67
Exmouth, Western Australia, Australia (latitude 21° 54' S; longitude 114° 10' E) were used for 68 the study. The fish were kept at a temperature of 0-5°C throughout harvest and shipment. The packed into separate sealed polythene bags.
73
Experimental Procedure
74
Fillets were divided into four batches, with four replicates of each: the control (fresh) batch of 75 barramundi fillets (BF) were analysed immediately after being received and were not subjected 76 to freezing, the second batch underwent pre-blast freezing treatment at 5°C for 0 h, 1 h, 1 day, 2 77 days, 4 days, 8 days, and 16 days, the third batch underwent pre-blast freezing treatment at 0°C fillets were evaluated using the microbiological and physiochemical analyses described below:
88
Microbiological Analysis
89
TVC were determined using standard plate counts according to the method described by
90
Association of Official Analytical Chemists (1995) . The surface of the 0.5 g flesh sample and the 91 weighing dish were swabbed with 70% ethanol. 4.5 mL of 0.85% NaCl and the flesh sample were then added to a sterile test tube and homogenised with a sterile glass rod. 0. The pH of barramundi fillets was determined using a TPS WP-80 pH meter. 5 g of barramundi 106 meat was ground with 45 mL of distilled water in a test tube with a glass rod and pH was then 107 measured.
108
TVBN
109
The total volatile base nitrogen (TVBN) was determined by the macro Kjeldahl method (Pearson 110 1981). The analysis was based on titration with 0.1 M sodium hydroxide, of a distillate of fish 111 muscle triturate (10 g) in water (300 mL) and magnesium oxide (2 g). The results were expressed 112 in mg 100 g -1 of muscle. (Table 4) .
174
The mean L* value of the fresh fillets was 50.19±0.00, the mean a* value was -2.43±0.16 and 175 the mean b* value was 0.28±0.00. L*, a* and b* increased significantly (P<0.05) when subjected 176 to PBF temperature period at 0°C and 5°C from 0h to 16 days ( greater degree at 5°C and 0°C than at -20°C, each PBF temperature treatment had a similar effect 188 on rheological parameters (Table 6 ).
189
DISCUSSION
190
Temperature control is a critical parameter to retard quality deterioration of perishable 
657
Values followed by different superscript letters in the same row are significantly different at α=0.05
658
Values followed by different subscript capital letters in the same column are significantly different at α=0.05 659
